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HUMAN BLOOD CORPUSCLES.

(ft HE onward march of eel
A ence has .been remarkable,

^ among other things, foi
the powerful aid It has
given to the detection ol
crime. So true is this

£ that no great murder
trial is ever without its expert witness t<
give Bcier.tific testimony. So infallible are
the methods of the scientific investigatoi
of crime, so inexhaustible his resources,
and so convenient his appliances, that he
has come to be even more important to the
eouse of justice than the detective. In
fact, the detective has learned that he him
self must become a seientist and an expert
In a small way, If he would succeed in his
yi UirBBlUll.

Although great poisoning, shooting, stabbing,and other homlqldal trials have n

wonderful fascination for all newspapei
readers, very few fully appreciate the
med'cnl evidence, which is usually the
most Important link iu the chain.
The evidence is Of three kinds.that ol

the ordinary medical man, who sees the
patient dying, perhaps, arid performs the
post-mortem; that of the chemist, who,
In his quiet laboratory, traces the poison
or identifies the blood stain, and that ol
the expert, who gives his inference from
the facts stated by the first two. It is
these experts who often differ from one

another.
In a large number of cases the postmortemexamination is the first step in

unravelling a mystery.
The man who performs it Is not to bf

envied, for the smallest scratch on his
hand may admit a dose of deadly poison,
Many medical men, indeed, wear rubbei

gloves, and those less careful generally
cover their hands with a layer of sticky
ointment. It takes from two to four hours
to do the job thoroughly.
But it is not nil cutting up, as most pro

pie thinks. The first* thing done is tc

notice the position of the body, ant
whether there are any weapons, bottles
or glasses near.
Th^n it Is examined from head to to<

for scratches, cuts, bruises, moles, tattoe
marks. Everything about the hair, eyes,
teeth, nose, ears and other parts Is writ
ten down. The height, the age, the mus

eular development are all noted.
Of course, this Inspection alone often re

veals the enuse of death. Suppose, how
ever, that no external injury Is found am]
no organ is diseased, the suspicion ol

poisoning naturally arises. In that east

the doctor looks for certain marks that
the commonest poisons innke, and ther
he places the stomach and other parts
In glass jars, which are securely covered
sealed labelled, and handed to the analyst
Probably, in most eases, the ordinary

medical attendant is able to tell whet be
a person is dying a natural death or li

1,. cm,. ,10.1,1 It ilrii'r

Ills position, however. is not n ploasah
one. It'is impossible to be certain; and
in order to make a full investigation, h
irnist suggest either that the victim i

committing suicide, or that some one else
perhaps his wife or son. is eomniltthij
murder. And, after all. the signs in th
living are very obscure.
Of course, if a person is foolish enougl

(as many are) to drink sulphuric or uitri
acid, bis mouth anil throat are burned a

if he .swallowed coals of fire, the forife
leaving black and the latter yellow stain*
but when tile poison is arsenic, or opium
or strychnine, the symptoms are- very lik
those of certain diseases.
Apopiesy, in tife same way. is very !ik

opium poisoning; ana hydrophobia, loch
Jaw. and even some cases of hysterl
closely resemble poisoning by strychnine.

Still, when a healthy man grows sue

denly ill soon after a meal the docto
keeps his eyes open, anil if death follow
^ ums yifU) iuv4i ui »««

causeG -t.
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Laboratory. The analyst begin!
by making a serlei

of what may be called "brews," mincing
pounding, boiling, cooling, filtering, de

canting and distilling over and over again
In these operations various solvents an

used in succession, plain water sep&ratiu;
out one class of poisons, alcohol dlssolvlni
out another group, benzol taking up
third, naphtha a fourth, ammonia a flftl
and so on.
This preliminary work takes, not hours

, but days to perform. At an early stag
In It the operator discovers such volatlh

, poisons as prussic acid, chloroform, car
bollc acid and phosphorous; if any o

> them be present. Later on he come:

ncross the alkaloids, such as strychnine
. dlgitalln, cantharldln and other terribh

poisons of that class.
Finally, the residue of the animal matte]

with which we have supposed the medical
detective to be experimenting Is mixed
with hydrochloric acid and distilled once

again, after which It can contain no pol'
son except one of the metals.
Thus In the course of his examination

the analylst has made a number of decoctions,in one of which the poison Is
certain to be. In each decoction there
may be any one of several groups of poisons.
In which is It. and what is It? After

all this patient labor the solution Is still
far ofT. It may be a ntomalne from poisonousfish or decayed meat, a deadly

! berry, or leaf, or -root, a small quantity
of morphia, or phosphorous, or lead, or

arsenic, or antimony.
Each brow Is tested In turn. But, as

Illustrating the general procedure, take
the last, which contains whatever metal
may have had the fatal result. First, the
chemists tests with "group re-agents." He
knows that If he puts Into the glass containingthe last brew certain bodies In

l succession, some metals. If they are there.
cannot be kppt from rushlug into the arm?

of one; others will us passionately em,brace another, others still will unite with
, a third, while some will always repudiate
any alliance.

t There are in all cases signs of the union
when it takes place, such as n blue
or white or red Color, or a powder falling

> to the bottom, or a ltz/.iug of escaping
gas.
In practice the analyst puts a little ot

the brew In n small glass test-tube, pours
1 in some distilled water, and careftfllj
>

pigeon. pheasant.

Corpuscles in th:
r drop* lu some hydrochloric noid. Now.
4 there is either silver, mercury or lead li

the brew, down goes n. white powder;
c none of these things is there no cliangi

occurs,
? Next lie adds some sulphuretted hydro
4 gen water, a sort of nerated water smell

lug of rotten eggs. If tin, platinum, his
4 inuth cadmium, arsenic, or one of severa
e other metals is in the brew a colored pow

der falls to the bottom. Should nothlui
ii occur, he adds other things, until he hit
c tested for live groups of metals,
s When ho finds a poison belonging to i

r certain group h® has sttll to nscertuli
; which of live or six bodies it is.

i. For instance, after adding the first tw
« tr.sf Honors. If lie sees a vellow colorntlo

ior precipitate he knows fbat he lias elthe
e arsenic or tin or cadmium. He then add

some strong ammonia, after boiling tli
a Hqjtld till the smell of rotten eggs lias ills

appeared. If the powder dissolves and til
I- color goes be Is quite sure lie lias fouu
r arsenic.
s In this business-like way the murdere
.t is convicted.

mrc now arises the necessity for ma kit)
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teen for science many a criminal who has an

of the detectives themselves, as they now
llv when afinlioil and nnalvzed hv the sclent
s ago the detective force of New York CIti
ing up valuable time In reaching a proper 1)
11 eelence the Important work of concentratln
es In the New York service now all mnk
the scope of science as they are In the tecl
In the way of clews and evidence. Armed v

peedlly close up cases that years ago would
1 book about the numerous advantages that
cal analysts, microscopy, etc., are all now

of criminology is developing right here in Nc
om evidence that not so very long ago woulc
In this department knows that In order to k

the police and our scientific allies to get at th
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Fool

doubly sure, and another kind of test altogetherIs employed. Life and death
hanging on 1he result,/the test must be
beyond all doubt. But arsenic Is one of
those self-assertive things about whose
presence there cannot be the most Infinitesimaldoubt. Give a man a particle the
size of a mustard feed and let him swallowIt. When he dies bury him anil let
him lie under the earth for a quarter of
a century. Then gather the few remnants,"
give them to a chemist, and he will return
ydu u considerable portion of the poison in
the same state as that In which It was

administered.
Probahlv the most famous special test

of arsenic is Marsh's, the Invention of a

Woolwich chemist, and equally famons Is
Itelnsch's, which is performed as follows:
The suspected 'liquid is put In a little
glass test-tube with some hydrochloric
acid. Then a small bit of bright copper
Is dropped in and the test-tube Is held
over the flume.
Now nrsenlc has the wildest love for

copper, and every trace of it In the tub<
flies to the slip of copper and covers It
with a gray coat. Another metal does the
same, certainly, but they can be dlstiu;guisbed subsequently.
Presently the copper is removed, washed

dried, and- placed In a^ tough glass tube.
very narrow at one end. This Is held over

s a flame and carefully heated, and then
phenomenon, not unknown, either, In tin

P!KE. TOAD.

j Blood of Different
f loves of mortals, occurs. The arson!*
i abandons die copper and clings lu crystal
f to the sides of the glass tube, where i
e can be recognized by the aid of a magn!

fying glass or microscope: and if the orye
- tnls ore heated with a bit of acetate ol

potash the odor drives the chemist fropi
the room.

i To this curious fact that arsenic love:
copper when It Is wi';. with warm hydro

i chloric acid and hUtes It when it Is hot
s and dry, is d«e the discovery of many a

crime.
i Blood Is so characteristic a fluid that It
11 might be supposed a skilful analyst could

never have any difficulty in recognizing it.
o Of course, if he were given, say, a cuptifu! In Its ordinary state he could not
r make a mistake. But he never gets a

s chance of earning his fee so easily.
.> 'When (he nolhe seek his assistance tliev

give him, perhaps, a i-uit of <llrty clothes,
i> which may be stained by two or three
d small dark spots that might be anything.

Or perhaps lie is given a rusty knife or

r n perfectly clean hatchet and is asked to
aay If there is blood on it.

g What the analyst first does when lie

y rvfc.1 NDE.ER S HAW\.
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swered for bis crime would to-day be at lay
fully understand that the smallest clew, wl)
1st often leads to the discovery of the guilt;
r was obliged to cover a great deal more ter
asis to work out a case. But to-day they g
ig upon the clews which, by the aid of scleui
e careful study, of results that can be pr
inlcal causes of crime. They know what pa
vith this knowledge they are able to think r

lag Indefinitely, and perhaps never be ^olvei
science gives us. Poisons, blood stains bit:
part of the scientific education of a modm
>w York the best detective force In the worl
1 have been entirely dismissed in criminal s

eep up with the profession he must Indus!
e bottom of things.

tprints. 1. When Standing.
receives such an article as a pair of trousersis to scrutinize every -Inch of Its
surface with a magnifying glass. If he
finds a little lump of dark-colored stuff be
scrapes It off and puts It into a watch
glass. If he discovers merely a dark
stain he cuts out the piece of cloth and
puts It Into a small quantity of distilled
water.
Now he has to find out whether the susptelous-looklngthing Is really blood, or

whether it Is merely red paint, or logWood,cr cochineal, or madder, or Ironmould.There are three ways of doing
this and he nearly always utilizes them
all.

PIG'S BLOOD.
(Magnified 400 Times.)

HUMAN BLOOD.
(400 Times Magnified.)

First, there Is the marvellous spectroscopetest. This test will reveal the presenceof the minutest trace of Mood, and it
Is practically infallible. It depends upon
the curious property, possessed by nearly
all bodies, of absorbing certain parts of
the light that passes through them. Sunlightpassing through a prism is split up
into the familiar seven colors of the rainbow.liut if a Utile blood dissolved in
water Is placed In a glass tube, and if the

I'glit Is tiiiwlo to pass through it mi its

way to the prism, the blood takes somethingout of it; for How among tin* seven
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2. Walking. 3. Running.
bright colors are seen two dark bands
near the middle of the yellow ray.
Nothing but blood gives these two band?

in that particular place, with the exceptionof two or three substances that are

not likely to be found on criminals'
clothes. These are cochineal, mixed with
certain chemicals, hot purpurln sulphuric
acid, und the red dye of the bananaeater.
Blood, however, changes after it is shed.

In ctolns n tow xvWk".! iiht the coloring
matter changes from what Is technical]}'
called haemoglobin to niethaemogiobln,
end. lat-w s .11 , to htematin. All of ilnae
give different spectra. The analyst has
stundard spectra already mounted, and he
Invariably looks at the mounted or standardspecimen and the suspected fluid at
the same time, placing them side by side,
so that a mistake is impossible.
But though the spectroscope is a certain

discoverer of blood, it can draw no distinctionbetween human and animal blood.
That duty remains to the microscope.
With the microscope can be seen those

red corpuscles which, in some mysterious
manner, seize on the oxygen of the air as

it passes into the lungs, shoulder It. so to

speak, and rush away with it, like so
many ants, lo the remotest part of the
body. Unfortunately, they can only be
seen in blood that has not been very long
shed that Is to snv, some weeks or

mouths.

CAMEL. HORSE.

Creatures as Shown
To so,' these the analyst scrapes the HtJ!i.<lol from tho piooe of cloth. or wood,

or I for. oiul places it on a slip of glass;
over this he carefully lays the little film
failed a eover-glass: and then he gently
places, at the edge of the latter, the tiniestpossible drop of water. This graduallyinsinuates Itself, and soon dissolves
the blood elot; and. when the mixture Is

placed under n microscope magnifying
from "00 to 500 diameters, he sees one of
several pictures.
Individually, the blood corpuscle Is Just

like a tiny round biscuit, and measures

1-3200 to 1,4000 of an Inch across Its face. It
Is these two factors, the eha p.- and measurement,which enable the medical uian to

say whether the blood Is human. The pictureabove shows how a corpuscVe looks
under the microscope. Looking at Its face,
It Is like a thick-edged biscuit, with a dark
depression in the centre. Some are turned
sideways In our illustration. These exist
In blood and nothing but blood, so that,

* <1...
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scope succeeds.
Iiut It Is not always that the analysl

.' an >ret sufficient blood to place under th«
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i the Hair of Various Animal

Modern

they have been

t

nd what science ; IlijlM .JfSlf,s necessary mamicroscope.

Perhaps

cloth saturated with 1W8BHMa trifle of red fluid ;jwhich he ennnot ^ gSSfejscrape off, or perhaps {he gets a stain some '

months or years oid I
in wrncn the corpus- I I 1

cles ore destroyed. Ipi
Our detective mixes I

the particle of blood- 1
stained wood, or rt"iiiinm.8^ "

2* UirJZ Examinttioi
water and caustic to1 Discov>potash, and filters it.
Then he takes a drop Presence c
of the liquid and AfQfnirplaces It In the useful rvi ot"lu

watch-glass. Into this
he puts some glacial
acetic acid and a crystal of ordinary table
salt. He beats the mixture and lets it
cool. And, if it Is blood, he gets peculiar
crystals, visible under the mlcrosoope.
These, by the way, differ to some extent
In different animals.
Another test is so new that It has not

yet been given a fair trial. It Is as follows:If a fairly large quantity of blood
can be got. it Is burned, and the ash is
analysed. Now, there are two salts always
In blood.sodlnm and potassium salts. But,
while the quantity of the former in humanblood Is usually twice that of the
latter, it is six times as great in the
6heep's blood, eight times as great in the
cow's blood, and sixteen times as great
in the blood of a fowl. Very Important resultsare expected from this principle.

Iteliable as are the microscope and spectroscope,the analyst always uses the
third means at his disposal.the chemical
test. For Instance, he gets a knife coveredwith dark red stains. Are they
blood, or are they only the rust formed
by^ vinegar or the Juise of a lemon that
has deceh'od so many people? Assuming
that he has removed the stain, he places
the matter In any kind of tiny 'vessel and
drops in some tincture of galls. If the
thing is only rust, he has some excellentblue ink; if it is blood, be finds that
a reddish powder makes its appearance.
Probably the most interesting of all his

uuues 10 lue nuaijsi j.-i iua^ ui juue<u6

from what animal the blood stains came.

This ran be done only In some cases; that
Is, when the blood Is not quite so old that
the red corpuscles hare entirely lost their
shape.
Of course this Is a matter of the greatestImportance when a man is on his trial;

for, in the first place, every spot of blood
found on his belongings Is supposed to

have come from hie victim, although It
may be nothing more than the blood of a

fish; and, in the second place, the stock of

explanation of blood stains on his clothing
offered by a prisoner Is that they came

from some animal lie killed. The plan Is
to ask him what animal. Five times out

of six he will say a domestic fowl or some
kind of bird.especially If he Is a poachei
who has killed a gamekeeper- and then he
Is done for.

!

MOUSE. MAN.

by the Microscope.
Look nt the pictures on this page am

you have ihe whole thins in n nutshell
It will be seen that the red oorpuscies o

the blood of birds. reptiles and fishes (wltl
t lie exception of the cyciostomata) an

oval. while those of mammalian blood bp
round. Here is, at once, n sure way o

differentiating mammalian blood from thn
of the other three great classes of animals
The only difficulty Is that the blood coi

puscles get ont of shape, under certali
circumstances, and are no longer elthe
oval or round. Hut there is another dlfl
e rence:

* mammalian eornnsele is of unifon
substance throughout: thai of a fish, hire
or reptile has a small, dense spot near tb
centre, called a nucleus. .Snails, slugi
worms and other low forms of animal 111
do not come into the question at all, f<
their blood Is generally colorless, and.
not. It Is blue-green, violet, brown, b: In

scarcely ever red. and then not from tL
presence of corpuscles.

All that remains for the analyst, tiier
fore, supposing he finds a round dor uiscl
Is to sa.v to what mammalian uitlmal

f belongs. (The llama, alpaca. camel at

HARE'S HAIR. awu...AtL'
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^jeh^hrby the way. have oral corpua-
cles.)
How are the corpuscles of different mammaliato be distinguished under the microscope?Merely by their slie. Tbey

have all been measured -with the greatest
care, a specially small unity of length,
called a micron, having been invented for
the purpose.
Therefore, when It Is a question of

whether the blood Is that of a dog, pig,
hare, rabbit, or man, he would be a daringman that would give a decided opinion.But It Is certainly posslbe to come to
a safe conclusion as to whether It Is that
of a human being or a sheep, goat, or elephant.
Owing to the Influence of disease on the

blood, however it Is never really safe to
say absolutely "This Is human blood," and
In fact, all that Is generally stated In evidenceis whether it is mammalian.
There is oue other Important piece of

work the medical detective can perform In
his laboratory In the way of tracking
criminals: that Is to distinguish hairs from
vegetable fibres, and human hairs from
animals'. Our illustrations show how It Is
done. He simply places the thing to be
tested tinder the microscope, and.as he Is
acquainted with every description of hair,
cotton, wool, silk and other flbrs.he can

tell at a glance what It Is.
Hair Is more like wool than anything

else, but wool Is Irregular and hair Is prettyregular In breadth. The hair of an

adult, also, has a streak in the middle.
We append accurate Illustrations from

microscopic photographs of the hairs of
many animals. Obviously, there Is no difficultyto the practised eye In distinguishingthem. In fact, most animals' hairs
can be known by the naked eye, or with
a small magnifying glass; but that of skys
terriers and spaniels Is wonderfully, llks
human hair.
On all these little things hlngss very

often the terrible Issue of "guilty" of

"not guilty!"
Footprints are usually left to the police

to interpret. But, very probably, the resultIs often a miscarriage of justice*
And, moreover, the comparison of a

nuked fool with Its supposed print on the
ground, 01- Ihe fitting or a ooot to a ooonmark,Is a process requiring not only tba
most exact measurements, but eonslderatlonof the kind of mark made on different
kinds of soli, and In the various positions
taken by the foot In standing, walking and
running. In running we press mainly on th«
toes, and In walking the greater part of the
foot comes down, and the longer the foot
rests on the ground the deeper la the Vfl*
press.
In fact, on evpert can make a pretty TM\

shrewd as to the rate at which the
owner of the foot wns travelling, by consideringthe size and depth of the footprint.

\ la order to make a comparison, a cast
has to ho taken. If the mark la on soft
ground. This Is done by heating the footiprint with a hot Iron and filling It In with

e paraffin. From this n plaster cast la taken,
(. and It can be preserved for comparison uuttil some one Is arrested.
t When the footprint is found In snow, gel*

n:in« is used to take the form of it, and
- from this also a plaster cast is made,
n Of course, these operations have to be caprried out with the greatest ckre, for footi-prints are frtqu ntly tie strongest pillars of

an indictment. In order to compare the foot
n of the suspected person, he is made to

I, walk, stand and run over a surface similar
e to that on which the incriminating print
s, I'.cs been found. There s 01 e case In wblo 1

'e the scientific < c ectire is certain.when the
ir person has stood siiil on soft, but firm and
if lonacious soil.

The footprints represented in our sketch
le nre those, of course, of naked feet, which

give the clearest impression. But a correeapondlug variation occurs In all footprints
e. made by persons wenring boots, 60 that the
it attitude or action of the wearer Is easily
id told.
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